There are several studies about phthalocyanines containing resorcin [4] arene groups at literature. However, their heavy metal ion extraction properties are unknown. Therefore, the novel phthalocyanines containing tetra and octa resorcin [4] arene cavitands were synthesized and investigated extraction properties for some environmentaly important heavy metal ions. The structures were characterized by elemental analysis, 1 H NMR, 13 C NMR, UV/vis and FT-IR spectroscopy techniques. The extraction capacities were analyzed through liquid-liquid extraction method. The novel phthalocyanine compounds TP5ZnPc and TP6ZnPc seem to be proper for the removal of heavy metal cations. Resorcin [4] arenes can be prepared in the acidcatalysed condensation reaction between resorcinol derivatives and an aliphatic or aromatic aldehyde. 1 Resorcin [4] arenes are known to possess hydrophilic (upper rim) and hydrophobic (lower rim) regions and a cavity, which can accommodate small organic molecules and ions. 2, 3 Resorcin[4]arene cavitand therm is mostly used for the bridged form of resorcin [4] arene octols. 4 Their receptor and ionophore properties have been previously described in literature. [5] [6] [7] [8] [9] [10] [11] The phthalocyanines are synthetic tetrapyrrolic macrocylic compounds which are not naturally occurring. 12 These compounds are very important industrial pigments that provide stable and strongly chromatic blues and greens. The phthalocyanines * Corresponding author: cihankantar@hotmail.com have improved photophysical and photochemical properties due to strong absorbance at long wavelengths. 13 In addition, their novelty is rapidly growing in other fields where they are used as liquid crystals, chemical sensors, semiconductors, functional polymers and molecular metals, among others. 14 Literature shows that there are few publications about phthalocyanines containing resorcin [4] arene groups. 15, 16 In addition, we have previously reported novel polymeric phthalocyanines carrying resorcin [4] arene units. 17, 18 However, synthesis and heavy metal cation extraction properties of monomeric phthalocyanines containing resorcin [4] arene cavitands have not investigated so far.
Heavy metals are a group of metallic elements that have relatively high density and have toxic effect on environment. Toxic heavy metals must be removed from the aqueus environments especially when they exist above their threat level.
This work aims to synthesize novel phthalocyanines containing resorcin [4] arene cavitand and to determine whether suitable for some important heavy metal cations removal from aqueous environments. were prepared according to literature procedures. [19] [20] [21] The reagent 2-methyl resorcinol was purchased from Sigma Aldrich Chemical Company. FT-IR spectra were recorded by Perkin-Elmer Spectrum 100 Infrared Spectrometer. UV/vis spectra were recorded by Perkin-Elmer UV/vis spectrometer. 1 H NMR and 13 C NMR studies were performed by Varian 400 FT-NMR. Elemental analyses were performed by the Instrumental Analyses Laboratory of the Recep Tayyip Erdogan University.
EXPERIMENTAL

Synthesis
Bridged resorcin [4] arene 1, 7, 11, 15, 21, 23, 25, 20 : 3, 19 -dimetheno 1H, 21H, 23H, 25H,bis [1, 3] dioxocino [5,4-i:5',4'-i'] benzo [1,2-d:5,4-d'] bis [1, 3] benzodioxocin (TP2) Octol-resorcin [4] arene TP1 (20 g, 33 mmol) was dissolved in DMSO (250 mL) in a round bottomed flask. Cesium carbonate (100 g, 300 mmol) was added to this solution and stirred for 1 h. Then dichloromethane (72 g, 55 ml, 847 mmol) was added to this mixture at room temperature. The reaction mixture was heated at 80 °C for 24 h. The reaction mixture was filtered and filtrate was poured into water, and solid material was collected by filtration. The product was purified by column chromatography with CH 2 Cl 2 as the mobile phase. Mp: >360 °C, Yield % 47, 10 g. FT-IRν max/ cm - [1, 3] dioxocino [5,4- [1,2-d:5,4-d'] bis [1, 3] benzodioxocin, 7-(Bromomethyl)-1,21,23,25-tetramethyl (TP3) Bridged resorcin [4] arene TP2 (2 g, 3 mmol) was dissolved in degassed benzene (200 mL). Then N-Bromosuccinimide (0,5 g, 3 mmol) and (AIBN) 2,2′-Azobis(2-methylpropionitrile) (100 mg, 0.6 mmol) were added to this solution and the reaction mixture refluxed until the yellow color was white. After cooling, the mixture was filtered and the filtrate was evaporated to dryness. The product was purified by column chromatography with CHCl 3 as the mobile phase. The intended compound was the third fraction from the column. Mp: >290 °C, Yield % 31, 0,7 g. FT-IRν max/ cm - Preparation of phthalocyanine containing tetra resorcin [4] arene cavitand (TP5ZnPc) Tetra(2-hydroxyethylthio) Zn(II)phthalocyanine TNZnPc (0,2 g, 0,22 mmol) was dissolved in DMF (50 mL) in a round bottomed flask. Cesium carbonate (1 g, 3,07 mmol) was added to this solution and stirred for 1 h. Then monobromo bridged resorcin [4] arene TP3 (1 g, 1,37 mmol) was added to this mixture and reaction mixture was heated at 60 °C for 3 days. Then reaction mixture was poured into cold ice water and green solid material was collected by filtration. Preparation of phthalocyanine containing octa resorcin [4] arene cavitand (TP6ZnPc) Octa(2-hydroxyethylthio) Zn(II) phthalocyanine TKZnPc (0,2 g, 0,16 mmol) was dissolved in DMF (50 mL) in a round bottomed flask. Cesium carbonate (1,5 g, 4,61 mmol) was added to this solution and stirred for 1 h. Then monobromo bridged resorcin [4] arene TP3 (1,1 g, 1,51 mmol) was added to this mixture and reaction mixture was heated at 60 °C for 3 days. The reaction mixture was poured into cold ice water and green solid material was collected by filtration. 
Extraction procedure and measurements
In order to determine heavy metal cation extraction capacity, picrate extraction methods were performed according to Pedersen's procedure 22 . Metal picrate solutions were prepared by successive addition of 1x10 −2 M metal nitrate solution to 2.5x10 −5 M aqueous picric acid solution. Equal volume (10 mL) of aqueous metal picrate solutions (2.5x10 −5 M) and ligand (resorcin [4] arenes and phthalocyanines) solutions (1x10 −3 M) in chloroform were vigorously agitated in a well stoppered glass bottle with a shaker for 1 h. Then remaining metal picrate ions concentration in the aqueous phase was determined spectrophotometrically. Metal picrate cations (Hg 2+ , Co 2+ , Ni 2+ , Cu 2+ , Cd 2+ , Pb 2+ ) were measured by UV/vis using maximum wavelength 355 nm.
The extractability was calculated by using the equation below:
where A o is the absorbance in the absence of ligand. A denotes the absorbance in the aqueous phase after extraction.
RESULT AND DISCUSSION
Synthesis and Characterization
The synthetic path of resorcin [4] arene cavitands and novel phthalocyanines containing resorcin [4] arene cavitands can be seen in Schemes 1 and 2. Octol-resorcin [4] arene TP1 was prepared according to literature 21 but bridged resorcin [4] arene TP2 and monobromo bridged resorcin [4] arene cavitands TP3 were synthesized by modified method from literature. 21, 23 In order to synthesis of bridged resorcin [4] arene TP2 dichloromethane was used as bridging agent. Pure chloroform was used as the mobile phase at the column chromatography of monobromo bridged resorcin [4] arene TP3. Intended compound was the third fraction from the column.
Phthalocyanines containing tetra and octa resorcin [4] arene cavitands (TP5ZnPc and TP6ZnPc) were prepared as similar to literature. 15 The phthalocyanines (TP5ZnPc and TP6ZnPc) were synthesized by reacting of the hydroxylated phthalocyanines (TNZnPc and TKZnPc) with excessive monobromo bridged resorcin [4] arene TP3.
The characterization of the products involved a combination of methods, including FT-IR, UV/vis, 1 H NMR, 13 C NMR and elemental analysis.
In the FT-IR spectrum, the formation of bridged resorcin [4] arene TP2 was clearly determined by the disappearance of OH band at 3412 cm -1 . The formation of bridged resorcin [4] arene TP2 was signified by the appearance of singlet aromatic peak at 7.51 ppm and outern CH protons at 5.87-5.86 ppm as a doublet and inner CH protons at 4.19-4.18 ppm as a doublet, in its 1 H NMR spectrum. The 13 C NMR spectrum of bridged resorcin [4] arene TP2 showed the presence of bridging carbon atoms at 98.47 ppm.
The 1 H NMR spectrum of monobromo bridged resorcin [4] arene TP3 confirms single bromation of the bridged resorcin [4] arene TP2. The 1 H NMR spectrum of the monobromo bridged resorcin [4] arene TP3 exhibits characteristic signals for the aromatic hydrogens at 7.53 ppm for 3 protons and 7.69 ppm for one proton. The protons of CH 2 Br have been observed at 4.40 ppm as a singlet. 13 C NMR spectrum of monobromo bridged resorcin [4] arene TP3 shows the presence of carbon atom of CH 2 Br at 24.33 ppm.
The disappearance of the OH peak at about 3200 cm -1 at FT-IR spectra of the phthalocyanines (TP5ZnPc and TP6ZnPc) clearly signify the nucleophilic coupling of the reagents. Unlike hydroxylated phthalocyanines, high solubilities of TP5ZnPc and TP6ZnPc in chloroform, practically indicate that accomplished of synthesis of these phthalocyanines compounds.
The best characteristic for the phthalocyanine compounds is their UV/vis spectra in solutions The novel synthesized phthalocyanines TP5ZnPc and TP6ZnPc showed typical electronic spectra with two strong absorption regions, one of them in UV region between 355 and 363 nm (B band) and the other in the visible region between 690 and 706 nm (Q band) in chloroform, respectively. The UV/vis spectra of newly synthesized phthalocyanines TP5ZnPc and TP6ZnPc can be seen in Fig. 1 . 
Liquid-Liquid extraction properties
The extraction properties of resorcin [4] arenes cavitand and phthalocyanines containing these cavitands for metal picrates were tested by liquidliquid extraction and the results are shown in Table 1 . In general, bridged resorcin [4] arene TP2 and monobromo bridged resorcin [4] arene TP3 have large affinities for all metal picrates except Ni 2+ and Cd 2+ . Phthalocyanine compound TP5ZnPc showed high affinity for all metal cations at about %90, except Hg 2+ . This result indicates compound TP5ZnPc is suitable for the removal of heavy metal cations from aqueous environments. Phthalocyanine compound TP6ZnPc showed large affinity for only Cu 2+ about %64. This feature signifies that compound TP6ZnPc can use for the selective extraction of Cu 2+ from all metal cations media. it's determined that while TP5ZnPc has high affinity almost all metals, TP6ZnPc has large affinity for only Cu 2+ . Behavior differences between two novel phthalocyanines could be interpreted as compatibility of ionic ratio of Cu 2+ with occuring small molecular spaces due to high aggregation tendency of octa substituted phthalocyanine TP6ZnPc.
CONCLUSIONS
The first time in the literature, novel phthalocyanines containing tetra and octa resocinarene cavitands were synthesized and characterized. Dichloromethane was used as bridging agent at synthesis of bridged resorcin [4] arene and pure chloroform was used as mobile phase at purification of monobromo bridged resorcin [4] arene. Their heavy metal ion extraction properties were investigated by the Pedersen's method. It is determined that novel resorcin [4] arene substituted phthalocyanine compounds can be used in heavy metal cations removal investigations, TP5ZnPc for all metals or TP6ZnPc for selectively Cu 2+ . Moreover, Cu 2+ selective compound TP6ZnPc can be used at ion selective electrode and membrane researches.
